(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 




iiiaifliiiiiiiiiiiiuiiiDo 



(43) Internationa] Publication Date International Publication Number 

. Uuiy 2004 (oi.07.2004) PCT WO 2004/054572 A3 



(51) International Patent Classification 7 : A61K 31/35, 
C07D 311/04 

(21) International Application Number: 

PCT/US2O03/O39751 

(22) International Filing Date: 

12 December 2003 (12.122003) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/433,468 13 December 2002 (13.12.2002) US 

(71) Applicant (for all designated Stales except US): ALCON, 
INC [CH/CH]; Bosch 69, P.O. Box 62, CH-6331 Hunen- 
berg (CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HELLBERG, 
Mark, R. [US/US]; 3002 Oak Cove Road, Arlington, TX 
76017 (US). NAMDL, Abdelmoula [FR/USJ; 7733 Pirate 
Point Circle, Arlington, TX 76016 (US). 



(74) Agents: COPELAND, Barry, L. et al.; Alcon Research, 
Ltd., R&D Counsel Q-148, 6201 South Freeway, Fort 
Worth, TX 76134-2099 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, 
CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, 
SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), OAPI patent 
(BF, BJ, CF, CG, a, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TO, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

26 August 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



< 

TJ" 
IT) 
O 

T? 

§ (54) Title: NOVEL BENZOPYRAN ANALOGS AND THEIR USE FOR THE TREATMENT OF GLAUCOMA 

<s 

Q (57) Abstract: Novel benzopyran analogs are disclosed. Also disclosed are methods for the lowering and controlling of normal or 
elevated intraocular pressure as well as a method for the treatment of glaucoma using compositions containing one or more of the 
compounds of the present invention. 



INTERNATIONAL SEARCH REPORT 



Internal ip jnl application No. 
PCT/US03/39751 



A. CLASSIFICATION OF SUBJECT MATTER 
BPC(7) : A61K 31/35; C07D 311/04 

US CL : 514/456; 549/407 
According to International Patent Classification (IPO or to both national classification and IPC 

B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 514/456; 549/407 



Documentation searched other than minimnm documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
STK 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Category ; 



— — — -'I • ' -»-»«^. iii'n »wi vyaaw.w aj/pi/jJi,«iu., \jx tukiviwriuu.yaiiii( 

CLARE, B.W. The Frontier Orbital Phase Angles: Novel QSAR Descriptors for 
Benzene Derivatives, Applied to Phenylalkylamine Hallucinogens J. Med. Chem. 1998, 
Vol. 41, No. 20, pages 3845-3856 



Relevant to claim No. 



1-12 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



«o- 



Special categories of cited documents: 

document defining the general state of the art which is not considered to 
be of particular relevance 

earlier applicatioo or patent published on or after the international filinc 
date 

document which may throw doubts on priority daim(e) or which is cited 
to establish the publication date of another citation or other special reason 
(as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing dale but later than the 



T* later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

«X* document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 
; combined with one or more other such documents, such 

combination being obvious to a person skilled in the art 

"&* document member of the same patent family 



Date of the actual completion of the international search 
08 Anril 2004 f08.04.2004) 


Date of mailing of the international search report 

f) 1 JIM 2004/ 


j Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US 

1 Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703) 305-3230 


Authorized officer > f /]S '/ /l j 
Telephone No. 571-2^2-0700 J 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteDeclual Property 
Organization 
International Bureau 

(43) International Publication Date 
1 July 2004 (01.07.2004) 




(10) International Publication Number 

PCT WO 2004/054572 A2 



(51) International Patent Classification 7 : A61K 31/35, 
C07D 311/04 

(21) International Application Number: 

PCT/US2003/039751 

(22) International Filing Date: 

12 December 2003 (12.12.2003) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/433,468 13 December 2002 (13.12.2002) US 

(71) Applicant (for all designated Slates except US): ALCON, 
INC [CH/CH]; Bosch 69, P.O. Box 62, CH-6331 Hunen- 
berg (CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HELLBERG, 
Mark, R. [US/US]; 3002 Oak Cove Road, Arlington, TX 
76017 (US). NAMIL, Abdelmoula [FR/USJ; 7733 Pirate 
Point Circle, Arlington, TX 76016 (US). 



(74) Agents: COPELAND, Barry, L. et al.; Alcon Research, 
Ltd., R&D Counsel Q-148, 6201 South Freeway, Fort 
Worth, TX 76 134-2099 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, B W, BY, B2, CA, CH, CN, CO, CR, 
CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, H, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KR KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, Nl, NO, NZ, OM, PG, PH, PL, FT, RO, RU, 
SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, IT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, 
IE, IT, LU, MC, NL, FT, RO, SE, SI, SK, TR), OAPI patent 
(BF, BJ, CF, CG, Q, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



< 

i> 
m 
^ B 
m 
© 

© 

© (54) Title: NOVEL BENZOPYRAN ANALOGS AND THEIR USE FOR THE TREATMENT OF GLAUCOMA 

^) (57) Abstract: Novel benzopyran analogs are disclosed. Also disclosed are methods for the lowering and controlling of normal or 
£^ elevated intraocular pressure as well as a method for the treatment of glaucoma using compositions containing one or more of the 
^ compounds of the present invention. 



WO 2004/054572 



PCT/US2003/039751 



NOVEL BENZOPYRAN ANALOGS AND 
THEIR USE FOR THE TREATMENT OF GLAUCOMA 

BACKGROUND OF THE INVENTION 

1- Field of the Invention 

The present invention relates to various benzopyrans. These compounds are useful 
for lowering and controlling normal or elevated intraocular pressure (IOP) and for treating 
glaucoma. 

2 - Description of the Related Art 

The disease state referred to as glaucoma is characterized by a permanent loss of 
visual function due to irreversible damage to the optic nerve. The several morphologically 
or functionally distinct types of glaucoma are typically characterized by elevated IOP, 
which is considered to be causally related to the pathological course of the disease. Ocular 
hypertension is a condition wherein intraocular pressure is elevated but no apparent loss of 
visual function has occurred; such patients are considered to be a high risk for the eventual 
development of the visual loss associated with glaucoma. If glaucoma or ocular 
hypertension is detected early and treated promptly with medications that effectively reduce 
elevated intraocular pressure, loss of visual function or its progressive deterioration can 
generally be ameliorated. Drug therapies that have proven to be effective for the reduction 
of intraocular pressure include both agents that decrease aqueous humor production and 
agents that increase the outflow facility. Such therapies are in general administered by one 
of two possible routes, topically (direct application to the eye) or orally. 

There are some individuals who do not respond well when treated with certain 
existing glaucoma therapies. There is, therefore, a need for other topical therapeutic agents 
that control IOP. 

Serotonergic 5-HTi A agonists have been reported as being neuroprotective in 
animal models and many of these agents have been evaluated for the treatment of acute 
stroke among other indications. This class of compounds has been mentioned for the 
treatment of glaucoma (lowering and controlling IOP), see e.g., WO 98/18458 (DeSantis, et 
al.) and EP 0771563A2 (Mano, et aL). Osborne, et al. (Ophthalmologic*, Vol. 210:308- 
314, 1996) teach that 8-hydroxydipropylaminotetralin (8-OH-DPAT) (a 5-HTi A agonist) 
reduces IOP in rabbits. Wang, et al. (Current Eye Research, Vol. 16(8):769-775, August 
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1997, and IVOS, VoL 39(4), S488, March, 1998) indicate that 5-methylurapidil, an a u 
antagonist and 5-HTia agonist lowers IOP in Hie monkey, but due to its a u receptor 
activity. Also, 5-HTia antagonists are disclosed as being useful for the treatment of 
glaucoma (elevated IOP) (e.g., WO 92/0338, McLees). Furthermore, DeSai, et al. (WO 
5 97/35579) and Macor, et al. (U.S. 5,578,612) relate to the use of 5-HTi and 5-HTi-ito 
agonists for the treatment of glaucoma (elevated IOP). These anti-migraine compounds are 
5-HTibae»f agonists, e.g., sumatriptan and naratriptan and related compounds. 

It has been found that serotonergic compounds which possess agonist activity at 5- 
HT2 receptors effectively lower and control normal and elevated IOP and are useful for 

10 treating glaucoma, see commonly owned co-pending application, PCT/US99/19888, 
incorporated in its entirety by reference herein. Compounds that act as agonists at 5-HT2 
receptors are well known and have shown a variety of utilities, primarily for disorders or 
conditions associated with the central nervous system (CNS). U.S. Patent No. 5,494,928 
relates to certain 2-(indoM-yl)-ethylamine derivatives that are 5-HT2C agonists for the 

15 treatment of obsessive compulsive disorder and other CNS derived personality disorders. 
U.S. Patent No. 5,571,833 relates to tryptamine derivatives that are 5-HT2 agonists for the 
treatment of portal hypertension and migraine. U.S. Patent No. 5,874,477 relates to a 
method for treating malaria using 5-HT2A/2C agonists. U.S. Patent No. 5,902,815 relates to 
the use of 5-HT2A agonists to prevent adverse effects of NMD A receptor hypo-function. 

20 WO 98/31354 relates to 5-HT2B agonists for the treatment of depression and other CNS 
conditions. WO 00/12475 relates to indoline derivatives and WO 00/12510 and WO 
00/44753 relate to certain indole derivatives as 5-HT2B and 5-HT2C receptor agonists for the 
treatment of a variety of disorders of the central nervous system, but especially for the 
treatment of obesity. WO 00/35922 relates to certain pyrazmo[l,2-a]quinoxaline derivates 

25 as 5-HT2C agonists for the treatment of obsessive compulsive disorder, depression, eating 
disorders, and other disorders involving the CNS. WO 00/77002 and WO 00/77010 relate 
to certain substituted tetracyclic pyrido[4,3-Z>]indoles as 5-HT2C agonists with utility for 
the treatment of central nervous system disorders including obesity, anxiety, depression, 
sleep disorders, cephalic pain, and social phobias among others. Agonist response at the 

30 5-HT2A receptor is reported to be the primary activity responsible for hallucinogenic > 
activity, with some lesser involvement of the 5-HT2C receptor possible 
[Psychopharmacology, Vol. 121:357, 1995]. 
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U.S. Patent No. 5,561,150 relates to substituted 2-(benzo[g]indazoH-yl)-l- 
ethylamines and 2-(4ff-mdeno[l,2-c]pyrazol-l-yl)«l-ethylainine having preferential 
affinity for the 5-HT2C receptor as well as affinity for the 5-HT2A receptor. Further, it is 
mentioned that these compounds have utility for certain central nervous system disorders 
5 of therapeutic significance. 

U.S. Patent No. 5,646,173 relates to certain tricyclic pyrazole derivative compounds 
which are identified as being 5-HT2C agonists for the treatment of CNS diseases and are 
primarily directed to lipophilic analogs that have a high probability of entering the brain. 
Similarly, WO 98/56768 relates to tricyclic 5-HT2C agonists for the treatment of CNS 
10 diseases. 

AH of the patents, patent applications, and publications mentioned above and 
throughout are incorporated in their entirety by reference herein and form a part of the 
present application. 

5-Hydroxytryptamine (serotonin) does not cross the blood-brain barrier and enter 
15 the brain. However, in order to increase brain serotonin levels the administration of 5- 
hydroxy-tryptophane can be employed. The transport of 5-hydroxy-trjptophane into the 
brain readily occurs, and once in the brain 5-hydroxy-tryptophane is rapidly decarboxylated 
to provide serotonin. Since the treatment of glaucoma is preferably with compounds that 
do not enter the CNS, relatively polar compounds that are 5-HT2 agonists and have 
20 incorporated into their structure a phenolic hydroxyl group that can be considered 
comparable to that of serotonin, are of particular interest 

Accordingly, there is a need to provide compounds which avoid the disadvantages 
described above and which provide increased chemical stability and a desired length of 
therapeutic activity, for instance, in decreasing intraocular pressure and treating glaucoma. 

25 

SUMMARY OF THE PRESENT INVENTION 

A feature of the present invention is to provide novel compounds which are 
preferably 5-HT2 agonists. 

A feature of the present invention is to provide compounds -which have increased 
30 chemical stability and which are useful in lowering and controlling normal or elevated 
intraocular pressure and/or treating glaucoma. 
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Another feature of the present invention is to provide compounds which provide a 
desired level of therapeutic activity in lowering and controlling normal or elevated 
intraocular pressure and/or treating glaucoma. 

Another feature of the present invention is to provide compounds useful for binding 
5 and/or activating serotonin receptors in mammals, and especially in humans. 

Additional features and advantages of the present invention will be set forth in part 
in the description that follows, and in part will be apparent from the description, or may be 
learned by practice of the present invention. The objectives and other advantages of the 
present invention will be realized and attained by means of the elements and combinations 
l o particularly pointed out in the description and appended claims. 

To achieve these and other advantages, and in accordance with the purposes of the 
present invention, as embodied and broadly described herein, the present invention relates 
to methods to lower and/or control normal or elevated intraocular pressure by administering 
an effective amount of a composition containing a compound having Formula I as 
15 described below: 

Formula I 




wherein R 1 , R 2 , R 3 are independently chosen from hydrogen or Ci^alkyl; 
20 R 4 is chosen from R 1 or OR 1 ; 

R 5 is chosen from hydrogen, F, CI, OCONR 1 R 2 , OCOCi. 3 alkyl, or OR 7 ; 
R 6 is chosen from OR 7 , OCOM^R 2 , OCOC1-3 alkyl; 

R 7 is chosen from hydrogen, C 2 -4alkylCONR 1 R 2 , C 2 ^alkylNR 1 R 2 , C^alkylCO:*!, C 2 . 
4aUcylC0 2 C 2 -4alkyl, Ci^alkyl; wherein for R 4 , R ? , R 6 , and R 7 , R 1 and R 2 are as defined 
25 above; and 

X and Y are independently chosen from C or O, provided that if one of X or Y are 0, the 
other is C; 

and pharmaceutical^ acceptable salts and solvates of the compounds of Formula I. 

In preferred aspects of the invention, at least one of R 3 or R 4 is an alkyl group such 
30 as Cioalkyl, R 5 is hydrogen, F or OR 7 where R 7 is Cioalkyl. Preferably, at least one 
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or R 4 is a methyl group, and R 5 is OR 7 where R 7 is O-salkyl. Most preferably, the 
compound is the R enantiomer, where R 1 , R 2 are hydrogen, R 3 is a methyl group, and R 5 is 
OR 7 where R 7 is methyl. 



5 

The present invention also relates to a method for treating glaucoma, which 
involves administering an effective amount of a composition containing a compound 
having Formula I as described above. 

The present invention further relates to the use of pharmaceutical compositions 
l o containing at least one compound of Formula I. 

In addition, the present invention relates to compounds represented by Formula I: 

Formula I 




wherein R 1 , R 2 , R 3 are independently chosen from hydrogen or Ci-3alkyl; 
15 R 4 is chosen from R 1 or OR 1 ; 

R 5 is chosen from hydrogen, F, CI, OCON^R 2 , OCOCi-salkyl, or OR 7 ; 
R 6 is chosen from OR 7 , OCONR^ 2 , OCOCi- 3 alkyl; 

R 7 is chosen from hydrogen, Ci^alkylCON^R 2 , Ca^alkylM^R 2 , C 2 ^al]cylC02H, C 2 - 
4aliylC02C2-4alkyl, Ci^alkyl; wherein for R 4 ,R 5 ,R 6 and R 7 , R 1 and R 2 are as defined 
20 above; and 

X and Y are independently chosen from C or O, provided that if one of X or Y are O, the 
other is C; 

and pharmaceutical^ acceptable salts and solvates of the .compounds of Formula I. 

25 It is to be understood that both the foregoing general description and the following 

detailed description are exemplary and explanatory only and are intended to provide a 
further explanation of the present invention, as claimed. 
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DETAILED DESCRIPTION OF THE PRESENT INVENTION 
The present invention relates to a variety of compounds that are useful according 
to the present invention. These compounds are generally represented by the following 
5 Formula I: 

Formula I 

? s d< R 2 




10 wherein R 1 , R 2 , R 3 are independently chosen from hydrogen or Ci-3alkyl; 
R 4 is chosen from R 1 or OR 1 ; 

R 5 is chosen from hydrogen, F, CI, OCONR l R 2 , OCOCi- 3 alkyl, or OR 7 ; 
R 6 is chosen from OR 7 , OCON^R 2 , OCOCi- 3 alkyl; 

R 7 is chosen from hydrogen, C2-4alkylCONR 1 R 2 , C 2 ^alkylNR 1 R 2 , C 2 -4alkylC02H, C 2 . 
1 5 4alkylCCbC2-4alkyl,. Cwalkyl; wherein for R 4 ,R 5 , R 6 and R 7 , R 1 and R 2 are as defined 
above; and 

X and Y are independently chosen from C or 0, provided that if one of X or Y are O, the 
other is C; 

and pharmaceutically acceptable salts and solvates of the compounds of Formula I. 

20 

Preferred compounds are: 

(+/-) 2-(5, 8-Dimethoxy-isochroman-7-yl)-l-methyl-ethylamine 
(+) 2-(5, 8-Dimethoxy-isochroman-7-yl)- 1 -methyl-ethylamine 
(-) 2-(5, 8-Dimethoxy4sochroman-7-yl)-l-methyl-ethylamine' 
2 5 2-(5 , 8-Dimethoxy-isochroman-7-yl)-2 -hydroxy- 1 -methyl-ethylamine 
2-(5, 8-Dimethoxy-isochroman-7-yl)-2-methoxy- 1 -methyl-ethylamine 
2-(8-Fluoro-5-methoxy-isochroman-7-yl> 1 -methyl-ethylamine 
2-(5, 8-Dimethoxy-isochroman-7-yl)-l ,2-dimethyl-ethylamine 
or pharmaceutically acceptable salts and solvates of the above preferred compounds. 
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Most preferred compounds are: 

(+/-) 2-(5, 8-Dimethoxy-isochroman-7-yl)- 1 -methyl -ethylamine 
(+) 2-(5, 8-Dimethoxy-isochroman-7-yl)4-methyl^^ 
5 (-) 2-(5, 8-Dimethoxy-isochroman-7-yl)-l-methyl-ethylaiiiine 

or phaimaceutically acceptable salts and solvates of the above preferred compounds. 

It is recognized that compounds of Formula I can contain one or more chiral 
centers. This invention contemplates alLenantiomers, diastereomers, and mixtures thereof. 
In the above definitions, the total number of carbon atoms in a substituent group is 
10 indicated by the C|.j prefix where the numbers i and j define the number of carbon atoms. 
This definition includes straight chain, branched chain, and cyclic alkyl or (cyclic 
alkyl)alkyl groups. A substituent may be present either singly or multiply when 
incorporated into the indicated structural unit For example, the substituent halogen, which 
means fluorine, chlorine, bromine, or iodine, would indicate that the unit to which it is 
15 attached may be substituted with one or more halogen atoms, which may be the same or 
different 

In the formulas described above, the alkyl group can be straight-chain, branched, or 
cyclic and the like. Halogen includes CI, Br, F, or L Alkoxy is understood as an alkyl 
group bonded through an oxygen atom. 
20 The following Examples are given to illustrate the preparation of compounds that 

are the subject of this invention but should not be construed as implying any limitations to 
the claims. The proton magnetic resonance spectrum of each compound of the Examples 
was consistent with the assigned structure. 

25 SYNTHESIS 

Methods of synthesizing the compounds of Formula I are illustrated by the following 
Examples. In the Examples, the following standard abbreviations are used g = grains 
(mg = milligrams); mol = moles (mmol = millimoles); mL = milliliters; mm Hg = 
millimeters of mercury; mp = melting point; bp = boiling point; h = hours; and min = 
30 minutes. In addition, tc NMR" refers to nuclear magnetic resonance spectroscopy and 
"MS" refers to mass spectroscopy. 
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EXAMPLE 1 

Synthesis of 2-(5, 8-Dimethoxy-isochromaa-7^ 

(Compound A) 




5 

2-(5, 8-Dimethoxy4sochroman-7-yl)-l-methyl-ethylamiQe hydrochloride 
2-(4-Bromo-2« 5-dimethoxv phenvlVethanol 

(2,5-Dimethoxy-phenyl)-acetic acid (3.00 g, 15.29 mmol) was dissolved in 30 ml of acetic 
10 acid and cooled to 0 °C. To this solution was added bromine (2.44 g, 15.33 mmol), the 
. reaction mixture was stirred overnight at room temperature and concentrated under reduced 
pressure, the solid residue was washed with cold hexane and dried overnight The residue 
was dissolved in THF and cooled to 0 °C. LAH (20 ml of 1 .0 M in THF) was added slowly 



-8- 



WO 2004/054572 



PCT/US2OO3/039751 



and then the reaction mixture was stirred at 0 °C for 2 L Excess LAH was destroyed by 
careful addition of ethyl acetate and an aqueous solution of 0.10 M hydrogen chloride. The 
organic layer was separated, dried (MgS0 4 ) and concentrated under reduced pressure to 
give an oil (3.1 g), which solidifies slowly. MS (m/z) 278 (M + NH4) + . 1 HNMR(CDC1 3 ): S 
ppm 2.86 (m, 2H), 378-3.84 (2s + m, 8H), 6.77 (s, 1H), 7.04 (s, 1H). 
l-Bromo-2. 5^imrt}m xv-4- f2-methoxvmethoxv-ethvlVbenzene 

To a stirred solution of 2-(4-bromo-2, 5-dimethoxy-phenyl)-ethanol (3. 00 g, 11.49 mmol) 
in dimethoxymethane (30 ml) was added lithium bromide (1.00 g, 11.51 mmol) followed 
by p-toluenesulfonic acid monohydrate (0.10 g, 0.53 mmol). The reaction mixture was 
stirred at room temperature for 4 h and then partitioned between water and ethyl acetate 
(1/1). The organic layer was separated, dried (MgSCU) and concentrated to give an oil, 
which was purified by flash chromatography using combi-fiash column and a hexane and 
ethyl acetate gradient MS (m/z) 322 (M + NH4) + . 1 HNMR(CDC1 3 ): 5 ppm 2.91 (m, 2H), 
3.34 (s, 3H), 3.75 (m, 2H), 3.81 (s, 3H), 3.89 (s, 3H), 4.65 (s, 2H), 6.84 (s, 1H), 7.06 (s 9 
1H). 

2, 5-Dimethoxv-4 - r2> methox\TOethoxv-ethvlVbenzaldehvde 

In a round bottom flask, l-bromo-2, 5-dimethoxy-4- (2-methoxymethoxy-ethyl)-benzene 
(0.55 g 5 18.02 mmol) was dissolved in 30 mL of dry THF. The reaction mixture was 
cooled to -78 °C using a dry ice-acetone bath and stirred for 10 min. A solution of n-BuLi 
(0.86 mL of 2.5 M solution in hexane) was added and the reaction mixture was stirred for 
an additional 30 min Dimethyl fonnamide (0.26 g 5 36.06 mmol) was added and then the 
temperature was allowed waim up slowly to room temperature and stirred for 30 min.. The 
reaction mixture was diluted with water and the organic material was extracted with ethyl 
acetate. The organic layer was dried (MgSO^ and evaporated in vacuo. The crude 
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material was purified by flash column chromatography using a hexane and ethyl acetate 
gradient to give colorless oil in 56 % yield. MS (m/z) 255 (M + 1) + . 1 HNMR(CDC1 3 ): 5 
ppm 2.96 (m, 2H), 3.32 (m, 3H), 3.75 (m, 2H), 3.79 (s, 3H), 4.13 (s, 3H), 4.63 (s, 2H), 6.98 
(s,lH), 7.26 (s,lH), 10.40 (s,lH). 
5 1 ,4-Dimethoxv-2- ( 2-methoxvmethoxv-^yIV5-r2-DitropropenvlVben2ene 

A mixture of 2,5-dimethoxy-4-(2-methoxymethoxy-ethyl>-benzaldehyde (3.00 g, 11.80 
mmol) and ammonium acetate (0.9 lg 1 1.80 mmol) in nitroethane (1 0 mL) was stirred at 70 
°C for 2 h. After allowing the reaction mixture to cool down to room temperature, the 
solvent was removed under vacuum The oily residue was purified by flash 

10 chromatography using a hexane and ethyl acetate gradient to give 0.9 g of yellow oil. MS 
(m/z) 211. 1 HNMR(CDC1 3 ): 8 ppm 2.40 (s, 3H), 2.95 (m, 2H), 3.31 (s, 3H), 3.75 (m, 2H), 
3.78 (s, 3H), 3.83 (s, 3H), 4.63 (s, 2H), 6.77 (s, 1H), 6.83 (s, 1H), 8.25 (s, 1H). 
2-r2.5-Dimethoxy-4- (2-methoxvmethoxv-ethvlVphenviyi-me thYUethylamine 
To a cold solution (ice bath) of l,4-Dimethoxy-2-(2-methoxymethoxy-ethyl>5-(2- 

15 nitropropenyl)-benzene (0.83 g, 2.67 mmol) in 10 mL of dry THF was added dropwise a 
solution of 1 M LAH in THF (10.67 mL, 10.67 mmol). The reaction mixture was allowed 
to warm to room temperature and stir overnight The excess lithium aluminum hydride was 
decomposed by careful addition of 0.4 mL of water, 0.4 mL of 15% NaOH, and 1.2 mL of 
water. The reaction mixture was diluted with 50 mL of ethyl ether. The heterogeneous 

20 solution was stirred for 5 min and then filtered and the precipitate was washed with ethyl 
ether. The combined filtrates were dried (MgSOit) and concentrated under reduced pressure 
to give a solid MS (m/z) 284 (M+l) + . 1 HNMR(CDCb): 6 ppm 1.03 (4 3H), 2.46 (m, 1H), 

2.65 (m, 2H), 2.83 (m, 2H), 325 (m, 3H), 3.65-3.75 (m, 9H), 4.56 (s, 2H), 6.59 (s, 1H), 

6.66 (s, 1H). 
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N-{2-[2,5-Dimethox^^ 
trifluoroacetamide 

Triethylamine (64 ul, 0.46 mmol) was added to a solution 2-[2 9 5^imethoxy-4-(2- 
methoxymethoxy^^ (0.1 & 0.35 mmol) in methanol (5 

mL). After 5 min, ethyl trifluoroacetate was added and the reaction mixture was stirred 
overnight at room temperature. The solvent was removed under vacuum. The residue was 
washed with hexane, and dried (MgS0 4 ) to give a white solid. MS (m/z) 397 (M+NH4Y . 
1 HNMR(CDCb): 6 ppm 1.25 (d, 3H) 5 2.80 (m, 2H), 2.90 (m, 2H), 3.29 (s, 3H) 5 3.65-3.75 
(m, 8H) 3 4.10 (m, 1H) 3 4.61 (s s 2H), 6.61(s, 1H), 6.77 (s, 1H) 3 7.26 (1H, NH). 
2-(5, 8-Dimethox\'4sochroman-7>vIVl-methvl-ethvlarnine hydrochloride 
To a solution of N-{2-[2,5Kiimethoxy^2^ 

ethyl}-2,2>trifluoroacetamide (0.20 g 3 5.27 mmol) in acetonitrile 5 mL, was added 2 
drops of trimethylsilyl trifluoromethanesulfonate under nitrogen. The reaction mixture was 
heated at gentle reflex for 4 h and then cooled to room temperature. The volatiles were 
evaporated under reduced pressure to give N- [2-(5,8-dimethoxy-isochroman-7-yl)-l- 
methyl-e^yl]-2^^-trifluoroacetamide. This, was dissolved a 2 mL of methanol and 
cooled to 0 °C. To this cold solution was added 2mL of aqueous 2 N NaOH. The reaction 
mixture was allowed to warm to room temperature and stirred overnight The reaction 
mixture was concentrated under reduced pressure and diluted with 10 ml of water. The 
organic material was extracted with dichloromethane (3 x 50 mL). The combined extracts 
were dried (MgS04) 3 volatiles were removed under vacuum, and the residue was diluted in 
dry ethyl ether (40 mL). To this solution was added 1.0 M solution of hydrogen chloride in 
ethyl ether until no further precipitation. The solid formed (0.1 g) was collected by 
filtration. MS (m/z) 252 (M+l) + . ! HNMR(D20): 8 ppm 1.28 (d, 3H), 2.71 (m, 2H), 2.95 
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(m, 2H), 3.65 (m, 1H), 3.71 (s, 3H), 3.98 (s, 3H), 4.00 (m, 2H), 4.82 (s, 2H), 6.81(s, 1H). 
CHN analysis for C14H22NO3CI +0.4 H2O + O.ICH2CI2). Calculated C55.80, H7.64, N4.60; 
Found C55.80,H7.38,N4.64 

EXAMPLE 2 

5 Synthesis of the (+) and (-) enantiomers of 2-(5, 8-Dunethoxy-isochroman-7-yl)- 1 -methyl- 

ethylamine hydrochloride (Compounds B and C) 

The (+) and (-) enantiomers of 2^5,8-Dimethoxy-isoclnx)man-7-yl)-l-methyl^mylamine 

( 

hydrochloride were prepared by HPLC separation of the racemate N-[2-(5,8-dimethoxy- 
isocnroman-7-yl)-l-memyl^thyl]-2^,2-trifluoroacetamide prepared above using 
10 chiralpack, eluent (Hexane/EtOH (95/5)). These two enantiomers were 99% ee. The 
hydrolysis of the trifluoroacetamide groups and the transformation of the free amines to the 
corresponding hydrochloride salts were performed as outlined above. 
(-) 2-(5. 8-Dimelhoxv-isochroman-7-vlVl-methvl-emvlanune hydrochloride (Compound 

m 

15 • MS (m/z) 251 (M+l) + . 1 HNMR (DMSO, d 6 ): 6 ppm 1.13 (d, 3H), 2.50 (m, 2H), 2.51 (m, 
1H), 2.56 (m, 1H), 3.50 (m, 1H), 3.61 (s, 3H), 3.82 (s, 3H), 3.84. (m, 2H), 4.66 (s, 2H), 
6.71(s, 1H), 8.08 (s, 3H, NH3+). [a]405 = -7.55, %C = 0.649 in ethanol. CHN analysis for 
C14H22NO3CI. Calculated C58.43, H7.71, N4.87; Found C58.04, H7.73, N4.77 
(+) 2-(5. 8-Dmethoxv-isochroman-7-vlVl-memvl-ethvlamine hydrochloride (Compound 

20 Q 

MS (m/z) 251(M+1) + . 'HNMR (DMSO, d*): 'HNMRflDMSO, d 6 ): 5 ppm 1.13 (d, 3H), 
2.56 (m, 2H), 2 : 69 (m, 1H), 2.93 (m, 1H), .3.50 (m, 1H), 3.61 (s, 3H), 3.82 (s, 3H), 3.84. 
(m, 2H), 4.66 (s, 2H), 6.81(s, 1H), 8.08 (s, 3H, NH3+). [a]405 = +8.35, %C = 0.503 in 
ethanol. CHN analysis for C14H22NO3CI+O.2 H2O). Calculated C57.71, H7.75, N4.81; 
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EXAMPLE 3 



Ingredients 


Amount (wt %) 


Compound A 


0.01-2% 


Hydroxypropyl methylcellulose 


0.5% ' I 


Dibasic sodium phosphate (anhydrous) 


0.2% 


Sodium chloride 


0.5% 


Disodium EDTA (Edetate disodium) 


0.01% 


Polysorbate 80 


0.05% 


Benzalkonium chloride 


0.01% 


Sodium hydroxide / Hydrochloric acid 


For adjusting pH to 7.3 - 7.4 


Purified water 


q.s. to 100% 


EXAMPLE 4 


Ingredients 


Amount (wt %) 


Compound B 


0.01-2% 


Methyl cellulose 


4.0% 


Dibasic sodium phosphate (anhydrous) 


0.2% 


Sodium chloride 


0.5% 


Disodium EDTA (Edetate disodium) 


0.01% 


Polysorbate 80 


0.05% 


Benzalkonium chloride 


0.01% 


Sodium hydroxide / Hydrochloric acid 


For adjusting pH to 7.3 - 7.4 


Purified water 


q.s. to 100% 
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EXAMPLES 



Ingredients 


Amount (wt %) 


Compound C 


0.01-2% 


Guar gum 


0.4- 6.0% 


Dibasic sodium phosphate (anhydrous) 


0.2% 


Sodium chloride 


0.5% 


Disodium EDTA (Edetate disodium) 


0.01% 


Polysorbate 80 


0.05% 


Benzalkonium chloride 


0.01% 


Sodium hydroxide / Hydrochloric acid 


For adjusting pH to 7.3 - 7.4 


Purified water 


q.s. to 100% 



EXAMPLE 6 



Ingredients 


Amount (wt %) 


Compound A 


0.01-2% 


White petrolatum and mineral oil and lanolin 


Ointment consistency 


Dibasic sodium phosphate (anhydrous) 


0.2% 


Sodium chloride 


0.5% 


Disodium EDTA (Edetate disodium) 


0.01% 


Polysorbate 80 


0.05% 


Benzalkonium chloride 


0.01% 


Sodium hydroxide / Hydrochloric acid 


For adjusting pH to 7.3 - 7.4 



The compounds of this invention, Formula I, can be incorporated into various types 
10 of ophthalmic formulations for delivery to the eye (e.g., topically, intracamerally, or via an 
implant). The compounds are preferably incorporated into topical ophthalmic formulations 
for delivery to the eye. The compounds may be combined with ophthalmologically 
acceptable preservatives, viscosity enhancers, penetration enhancers, buffers, sodium 
chloride, and water to form an aqueous, sterile ophthalmic suspension or solution 
15 Ophthalmic solution formulations may be prepared by dissolving a compound in a 
physiologically acceptable isotonic aqueous buffer. Further, the ophthalmic solution may 
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include an ophthalmologic^)' acceptable surfactant to assist in dissolving the compound. 
Furthermore, the ophthalmic solution may contain an agent to increase viscosity, such as 
hydroxymethylcellulose, hydroxyethylcellulose, hydrox3propylmethylcellulose, 
methylcellulose, polyvinylpyrrolidone, or the like, to improve the retention of the 
5 formulation in the conjunctival sac. Gelling agents can also be used, including, but not 
limited to, gellan and xanthan gum. In order to prepare sterile ophthalmic ointment 
formulations, the active ingredient is combined with a preservative in an appropriate 
vehicle, such as, mineral oil, liquid lanolin, or white petrolatum. Sterile ophthalmic gel 
formulations may be prepared by suspending the active ingredient in a hydrophilic base 

10 prepared from the combination o£ for example, carbopol-974, or the like, according to the 
published formulations for analogous ophthalmic preparations; preservatives and tonicity 
agents can be incorporated. 

The compounds are preferably formulated as topical ophthalmic suspensions or 
solutions, with a pH of about 5 to 8. The compounds will normally be contained in these 

1 5 formulations in an amount 0.01% to 5% by weight, but preferably in an amount of 0.25% to 
2% by weight Thus, for topical presentation 1 to 2 drops of these formulations would be 
delivered to the surface of the eye 1 to 4 times per day according to the discretion of a 
skilled clinician. 

The compounds can also be used in combination with other agents for treating 
20 glaucoma, such as, but not limited to, p-blockers (e.g., timolol, betaxolol, levobetaxolol, 
carteolol, levobunolol, propranolol), carbonic anhydrase inhibitors (e.g., brinzolamide and 
dorzolamide), al antagonists (e.g., nipradolol), a2 agonists (e.g. iopidine and brimonidine), 
miotics (e.g., pilocarpine and epinephrine), prostaglandin analogs (e.g., latanoprost, 
travaprost, unoprostone, and compounds set forth in U.S. Patent Nos. 5,889,052; 
25 536,504; 5,422,368; and 5,151,444), "hypotensive lipids" (e.g., bimatoprost and 
compounds set forth in U.S. Patent No. 5,352,708), and neuroprotectants (e.g., compounds 
from U.S. Patent No. 4,690,931), particularly eliprodil and R-eliprodil, as set forth in a 
commonly assigned WO 01/85152, and appropriate compounds from WO 94/13275, 
including memantine. All of the patents, applications, and publications are incorporated in 
3 o their entirety by reference herein. 

The compounds of the present invention preferably function as 5-HT2 agonists and 
preferably do not enter the CNS. Compounds having the ability to be a 5-HT2 agonist are 
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beneficial for controlling IOP as well as the treatment of glaucoma as shown in 
International Published Patent Application No. WO 00/16761, incorporated in its entirety 
by reference herein. 

The compounds of the present invention preferably provide increased chemical 
5 stability and preferably achieve the desired level of therapeutic activity which includes a 
lowering or controlling of IOP. 

The compounds of the present invention can be used in controlling or lowering 
IOP in warm-blooded animals including humans. Preferably, an effective amount of the 
compound is administered to the patient such that the IOP is controlled or lowered to 
10 acceptable levels. Furthermore, the compounds of the present invention can be used to 
treat glaucoma in warm-blooded animals, including humans, by administering an 
effective amount of the compound to a patient in need of such treatment to treat the 
glaucoma. 



15 METHOD 1 

5-HT2 Receptor Binding Assay 

To determine the affinities of serotonergic compounds at the 5-HT2 receptors, 
their ability to compete for the binding of the agonist radioligand [ I]DOI to brain 5- 

20 HT2 receptors is determined as described below with minor modification of the literature 
procedure [Neuropharmacology, 26, 1803 (1987)]. Aliquots of post mortem rat or human 
cerebral cortex homogenates (400 pL) dispersed in 50 mM Tris-HCl buffer (pH 7.4) are 
incubated with [ 125 I]DOI (80 pM final) in the absence or presence of methiothepin (10 
final) to define total and non-specific binding, respectively, in a total volume of 0.5 

25 ml. The assay mixture is incubated for 1 hour at 23°C in polypropylene tubes and the 
assays terminated by rapid vacuum filtration over Whatman GF/B glass fiber filters 
previously soaked in 0.3% polyethyleneimine using ice-cold buffer. Test compounds (at 
different concentrations) are substituted for methiothepin. Filter-bound radioactivity is 
determined by scintillation spectrometry on a beta counter. The data are analyzed using a 

30 non-linear, iterative. curve-fitting computer program [Trends Pharmacol. Sci., 16, 413 
(1995)] to determine the compound affinity parameter. The concentration of the 
compound needed to inhibit the [ 125 I]DOI binding by 50% of the maximum is termed the 
IC50 or Ki value. 
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METHOD 2 
S-HT2 functional Assay: [Ca ]i Mobilization 

5 The receptor-mediated mobilization on intracellular calcium ([Ca 2+ ]i) was studied 

using the Fluorescence Imaging Plate Reader (FLIPR) instrument Rat vascular smooth 
muscle cells, A7r5, were grown in a normal media of DMEM / 10% FBS and 10 pg/mL 
gentamycin. Confluent cell monolayers were trypsinized, pelleted, and re-suspended in 
normal media. Cells were seeded in a 50 ^L volume at a density of 20,000 cells / well in 

10 a black wall, 96-well tissue culture plate and grown for 2 days. 

On the day of the experiment, one vial of FLIPR Calcium Assay Kit dye was re- 
suspended in 50 mL of a FLIPR buffer consisting of Hank's Balanced Salt Solution 
(HBSS), 20 mM HEPES, and 2.5 mM probenecid, pH 7.4. Cells were loaded with the 
calcium-sensitive dye by addition of an equal volume (50 jiL) to each well of the 96-well 

15 plate and incubated with dye for Ih at 23 °C. 

Typically, test compounds were stored at 25 in 50% DMSO/50% Ethanol 
solvent Compounds were diluted 1:50 in 20% DMSO/20% ethanol. For "hit" 
screening, compounds were further diluted 1:10 in FLIPR buffer and tested at a final 
concentration of 10 pM. For dose-response experiments, compounds were diluted 1:50 

20 in FLIPR buffer and serially diluted 1 :10 to give a 5- or 8- point dose-response curve. 

The compound plate and cell plate were placed in the FLIPR instrument At the 
beginning of an experimental run, a signal test was performed to check the basal 
fluorescence signal from the dye-loaded cells and the uniformity of the signal across the 
plate. The basal fluorescence was adjusted between 8000-12000 counts by modifying the 

25 exposure time, the camera F-stop, or the laser power. Instrument settings for a typical 
assay were the following: laser power 0.3-0.6 W, camera F-stop F/2, and exposure time 
0.4 sec. An aliquot (25 \iL) of the test compound was added to the existing 100 pL dye- 
loaded cells at a dispensing speed of 50 pJL/sec. Fluorescence data were collected in real- 
time at 1.0 sec intervals for the first 60 sees and at 6.0 sec intervals for an additional 120 

30 sees. Responses were measured as peak fluorescence intensity minus basal and where 
appropriate were expressed as a percentage of a maximum 5-HT-induced response. 
When the compounds were tested as antagonists against 10 jiM 5-HT, they were 
incubated with the cells for 15 minutes prior to the addition of 5-HT. 
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The above procedures were used to generate the data shown in Table 1. 

TABLE 1 



5-HT: Receptor Binding and Functional Data 



Compound 


ICso.nM 


EC50 , nM 


Efficacy 

(Emax, %) 


Compound A 


2.99 


267 


55 


Compound B 


0.87 


39 


55 


Compound C 


1.34 


43 


69 


DOI 


0.33 


30.2 


31 


5-HT 


0.941 


80 


107 



5 

METHOD 3 

Acute IOP Response in Lasered (Hypertensive^ Eves of Conscious Cvnomolgus 

Monkeys 

10 

Intraocular pressure (IOP) can be determined with an Alcon Pneumatonometer after light 
corneal anesthesia with 0.1% proparacaine. Eyes are washed with saline after each 
measurement After a baseline IOP measurement, test compound is instilled in one 30 
\xL aliquot to the right eyes only of nine cynomolgus monkeys. Vehicle is instilled in the 
15 right eyes of six additional animals. Subsequent IOP measurements are taken at 1, 3 , and 
6 hours. 

Compound B 5 a 5-HT2 agonist, significantly lowered IOP in the lasered monkey eye by 
15.8% (6.8 mmHg), 28.5% (12.5 mmHg) and 21.3% (9.6 mmHg) at 1, 3, and 6 hours, 
respectively in lasered monkeys after a single topical ocular instillation of 300 jag 

20 

Other embodiments of the present invention will be apparent to those skilled in 
the art from consideration of the present specification and practice of the present 
invention disclosed herein- It is intended that the present specification and examples be 
considered as exemplary only with a true scope and spirit of the invention being 
25 indicated by the following claims and equivalents thereof. 
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WHAT IS CLAIMED IS: 

1. A method for the treatment of glaucoma comprising administering to a 
patient a pharmaceutical^ effective amount of a composition comprising at least one 
5 compound of Formula I: 




wherein R 1 , R 2 , R 3 are independently chosen from hydrogen or Ci- 3 alkyl; 
R 4 is chosen from R 1 or OR 1 ; 
10 R 5 is chosen from hydrogen, F, CI, OCONR J R 2 , OCOCi- 3 alkyl, or OR 7 ; 
R 6 is chosen from OR 7 , OCON^R 2 , OCOCi. 3 alkyl; 

R 7 is chosen from hydrogen, C 2 ^alkylCONR 1 R 2 , C 2 . 4 alkylNR 1 R 2 , C 2 -4alkylC0 2 H, C 2 . 
4alkylC0 2 C 2 -4alkyl, Ci- 3 alkyl; wherein for R 4 ,R 5 ,R 6 and R 7 , R 1 and R 2 are as defined 
above; and 

15 X and Y are independently chosen from C or O, provided that if one of X or Y are 0, the 
other is C; 

or phaimaceutically acceptable salts and solvates thereof. 

2. The method of claim 1 , wherein 
20 R 1 and R 2 are hydrogens 
R 3 is Ci- 3 aUcyl, 

R 5 is chosen from hydrogen, F or OR 7 ; and 
R 7 isCi. 3 alkyL 

25 3. The method of claim 1, wherein said compound is selected from a group 

consisting of: 

(+/-) 2-(5, 8-Dimethoxy-isochroman-7-yl)-l-methyl-ethylamine 
(+) 2-(5, 8-Dimethoxy-isochroman-7-yl)-l-me%l-ethylamine 
(-) 2-(5, 8-Dimethoxy-isochroman-7-yl>l-methyl-ethylamine 
30 2-(5, 8-Dimethoxy-isochroman-7-yl)-2-hydroxy- 1 -methyl-ethylamine 
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2-(5, 8-Dimethoxy-isochroman-7-yl)-2-methoxy- 1 -methyl-ethylamine 
2-(8-Fluoro-5-methoxy-isochroman-7-yl> 1 -methyl-ethylamine 
2-(5, 8-Dimethoxy-isochroman-7-yl)- 1 ^-dimethyl-ethylamine 
and phaimaceuticaUy acceptable salts and solvates thereof. 

5 

4. A method of controlling norma] or elevated intraocular pressure comprising 
administering to a patient a phaimaceuticaUy effective amount of a composition comprising 
at least one compound of Formula I: 




10 I 

wherein R } R,R are independently chosen from hydrogen or Ci-salkyl; 
R 4 is chosen from R 1 or OR 1 ; 

R 5 is chosen from hydrogen, F, CI, OCONR^ 2 , OCOCi- 3 alkyl, or OR 7 ; 
15 R 6 is chosen from OR 7 , OCON^R 2 , OCOCi-3alkyl; 

R 7 is chosen from hydrogen, C 2 ^alkylCONR 1 R 2 , C^alkylM^R 2 , C 2 ^alkylC02H, C 2 . 
4 alkylC0 2 C2-4alkyl, Cwalkyl; wherein for R 4 ,R 5 ,R 6 and R 7 , R 1 and R 2 are as defined 
above; and 

X and Y are independently chosen from C or O, provided that if one of X or Y are O, the 
20 other is C; 

or phaimaceuticaUy acceptable salts and solvates thereof 

5. The method of claim 4, wherein 
R 1 and R 2 are hydrogens 
25 R 3 is Cwalkyl, 

R 5 is chosen from hydrogen, F or OR 7 ; and 
R 7 isCi-3alkyl. 
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6. The method of claim 4, wherein said compound is selected from a group 
consisting of: 

(+/-) 2-(5, 8-Dimethoxy4sochroman-7-yl)-l-methyl-etiiylamine; 
(+) 2-(5 9 8-Dime±oxy-isochroman-7-yl>l-methyl-ethylamine; 
(-) 2-(5 5 8-Dimethoxy-isochroman-7-yl)- 1 -methyl-ethylamine; 
2-(5, 8-Dimethoxy-isochroman-7-yl)-2-hydroxy4-methyl^thylamine; 
2-(5, 8-Dimethoxy-isochroman-7-yl)-2-methoxy- 1 -methyl-ethylamine; 
2-(8-Fluoro-5-methoxy-isochroman-7-yl)- 1 -methyl-ethylamine; 
2-(5, 8-Dimethoxy-isochroman-7-yl)- 1 ,2-dimethyl-ethylamine; 
and pharmaceutically acceptable salts and solvates thereof. 

7. A method of binding or activating serotonin receptors in a mammal, 
comprising administering to the mammal an effecti ve amount of a composition comprising 
at least one compound of Formula I: 




j 2 3 

wherein R S R ,R are independently chosen from hydrogen or Ci-3alkyl; 
R 4 is chosen from R 1 or OR 1 ; 

R 5 is chosen from hydrogen, F, CI, OCONR^ 2 , OCOCi- 3 alkyl, or OR 7 ; 
R 6 is chosen from OR 7 , OCON^R 2 , OCOCi- 3 alkyl; 

R 7 is chosen from hydrogen, C 2 4alkylCONR 1 R 2 , C2-4alkylNR ] R 2 , C 2 ^alkylC02H 5 C 2 . 
4alkylC0 2 C M alkyl, Ci. 3 alkyl; wherein for R 4 JR 5 ,R 6 and R 7 , R 1 and R 2 are as defined 
above; and 

X and Y are independently chosen from C or 0, provided that if one of X or Y are 0, the 
other is C; 

or pharmaceutically acceptable salts and solvates thereof. 
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8. The method of claim 7, wherein 
R 1 and R 2 are hydrogens; 

R 3 is Cioalkyl; 

R 5 is chosen from hydrogen, F or OR 7 ; and 
5 R 7 isCi^alkyl. 

9. The method of claim 7, wherein said compound is selected from a group 
consisting of 

(+/-) 2-(5, 8-Dimethoxy-isochroman-7-yl)-l-methyl-ethylamine; 
l o (+) 2-(5 , 8-Dimethoxy-isochroman-7-yl)- 1 -methyl-ethylamine; 

(-) 2-(5, 8-Dimetlioxy-isochroman-7-yl)-l -methyl-ethylamine; 

2-(5, 8-Dimethoxy-isochroman-7-yl)-2-hydroxy-l -methyl-ethylamine; 

2-(5, 8-Dimethoxy-isochroman-7-yl)-2-methoxy- 1 -methyl-ethylamine; 

2-(8-Fluoro-5-methoxy-isochroman-7-yl)-l-metliyl-ethylamine; 
15 2-(5, 8-Dimethoxy-isochroman-7-yl)-l^-dimethyl-ethylamine; 

and pharmaceutically acceptable salts and solvates thereof. 

10. A compound represented by Formula I: 




20 I 

wherein R 1 ^ 2 ^ 3 are independently chosen from hydrogen or Cioalkyl; 
R 4 is chosen from R 1 or OR 1 ; 

R 5 is chosen from hydrogen, F, CI, OCONRV, OCOCi- 3 alkyl, or OR 7 ; 
25 R 6 is chosen from OR 7 , OCON^R 2 , OCOCi- 3 alkyl; 

R 7 is chosen from hydrogen, C2-4alkylCONR J R 2 , C2^alkylNR 1 R 2 , C 2 ^alkylC02H, C 2 - 
4aIkylC0 2 C 2 ^atlkyl, Ci- 3 alkyl; wherein for R 4 ,R 5 and R 7 , R 1 and R 2 are as defined 
above; and 

X and Y are independently chosen from C or O, provided that if one of X or Y are O, the 
30 other is C; 
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or pharmaceutically acceptable salts and solvates of the compounds of Formula I. 

11. The compound of claim 10, wherein said compound is selected from the 

group consisting of 

(+/-) 2-(5, 8-Dimemoxy-isochroman-7-yl>l-memyl^mylamine; 

(+) 2-(5, 8-Dimemoxy-isochroman-7-yl>l-memyl^ftylamine; 

(-) 2-(5, 8-Dimemoxy-isochroman-7-yl>l-memyl-emylamine; 

2-(5, 8-Dimemoxy-isochroman-7-yl>2-hydjoxy4-memyl-emylamine; 

2<5,8-Dimemoxy-isochroman-7-yl)-2-memoxy4-memyl-emylannne; 

2-(8-Fluoro-5-methoxy-isochroman-7-yl)-l -methyl-ethylamine; and 

2-(5, 8-Dimethox>'-isochroman-7-yl> 1 ,2-dimethyl-ethylamine; 

1 2. A pharmaceutical composition comprising the compound of claim 1 0 and at 
least one vehicle. 
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